Gross lesions in a dog with cutaneous lymphoproliferative disease involved oral mucosa, and footpad and nasal epithelia. The lesions were vesicles, ulcers, erythematous papules, and plaques. The distinctive histologic feature was the predominantly intraepithelial proliferation of a monomorphous population of atypical mononuclear cells, many with bizarre convoluted nuclei. Ultrastructurally the mononuclear cells had few cytoplasmic organelles and resembled lymphocytes. These features distinguish the lesion from the usual canine cutaneous lymphosarcoma and from the canine equivalent of mycosis fungoides. The histology resembles that of pagetoid reticulosis in man.
An unusual form of cutaneous lymphoproliferative disease, resembling mycosis fungoides in man, has been described in the dog [ 14, 16, 221 . Mycosis fungoides is a tumor of thymus-derived lymphocytes that arises in the skin [ 10, 11, 17, 18] . It is slowly progressive, spreading to lymph nodes and internal organs late in the course of the disease [4, 17] .
Mycosis fungoides has three characteristic histologic features [ 1 1, 171. Firstly, the cutaneous cell infiltrate is pleomorphic, with plasma cells, eosinophils and histiocytes accompanying the neoplastic T lymphocytes. Secondly, many of the neoplastic T lymphocytes have hyperchromatic and convoluted nuclei. The cells have been named mycosis cells [17] , although they also occur in inflammatory skin conditions [13] . The third feature, considered almost pathognomonic for mycosis fungoides, is the presence of Pautrier's microabscesses, small intraepithelial clusters of the proliferating tumor cells [17, 181. Pagetoid reticulosis, also known as Woringer-Kolopp disease or epidermotropic reticulosis, is a rare skin tumor in man, considered by many to be another manifestation of cutaneous T-cell lymphoma [2, 3, 5, 9, 16, 25] , perhaps a variant of mycosis fungoides [7, 161 . The histiocyte and Merkel cell have been proposed as alternate progenitors [6, 20] , but recently the tumor cells were shown to have T-lymphocyte membrane properties [3] . Clinically, the disease may be localized or generalized [3, 251. Histologically, both forms are characterized by the proclivity of the tumor cells to multiply within the confines of the surface epithelium [2, 3, 5, 9, 16, 251 .
Case History
A 9-year-old female Scottish Terrier had a protracted disease affecting mainly footpad and oral epithelia. The lesions had not responded to intermittent treatment with corticosteroids and antibiotics during the preceding I2 months. Clinical examination showed irregular smooth papules aggregated into plaques on the buccal and pharyngeal mucosa. Over the epiglottis the lesions were vesicular. Well-demarcated irregular plaques on the dorsum of the tongue had a rough grey-white central area with a smooth erythematous periphery. The epithelium on the volar surface of the front and to a lesser extent the rear footpads was irregularly eroded and hemorrhagic. Adjacent areas were covered with thick grey crust. An area of alopecia and vesiculation, approximately 1 cm in diameter, was on the dorsum of the nose. A hemogram was normal.
The tentative clinical diagnosis was autoimmune skin disease. Biopsies were submitted for histologic examination and fluorescent antibody tests. The dog was treated for three days with corticosteroids, then killed and necropsied.
Materials and Methods
Tissues removed at biopsy and necropsy were fixed in 10% formol saline. embedded in paraffin, and sectioned at 6 p n . Sections were stained with hematoxylin and eosin (HE). periodic acid-Schiff (PAS), and Gordon and Sweet's stain for reticulin.
Biopsies from skin, buccal mucosa, and footpad lesions were frozen in liquid nitrogen and subjected to direct immunofluorescence testing for antibodies to epidermal antigens. Frozen sections of normal canine esophagus were incubated with the dog's serum in an indirect fluorescent antibody test for circulating anti-epidermal antibodies. Samples were taken at necropsy for electron microscopy. Tissues from buccal mucosa. epiglottis and footpad were fixed in 2% glutaraldehyde in 0. I M sodium cacodylate buffer pH 7.2, post-fixed in 1% osmium tetroxide in 0.1M sodium cacodylate buffer and embedded in epon. One-micrometer sections stained with toludine blue were examined. then thin sections were cut and stained with lead citrate and uranyl acetate.
Results
At necropsy, the buccal lesions had regressed partially, while those on the epiglottis were more extensive. Footpad lesions were less ulcerative and more crusted. No other gross lesions were found. Fluorescent antibody tests were negative.
Histologically, the transition from normal to affected epithelium was abrupt ( fig.  1) . At the margin of the lesions, small groups of mononuclear cells formed microabscesses in the malphigian layer. Accumulation of increasing numbers of these cells in the stratum spinosum produced a plaque-like thickening of the epithelium (fig. 2) .
The cell infiltrates also caused thickening of the outer root sheath of the hair follicles in the nasal skin lesion. The immigrant mononuclear cells disrupted the lower levels of the epithelium and separated the keratinocytes ( fig. 3) . Free erythrocytes and a few neutrophils and mast cells contributed to the intraepithelial cell nests.
Dermal involvement was minimal in the footpad lesions, but in the oral mucosa and nasal skin more substantial infiltrates masked the junction between epithelium and submucosa or dermis (fig. 1 ). Reticulin and PAS stains, however, showed an intact basal lamina zone. The cell population in the dermis or submucosa was more polymorphous, including a few plasma cells, small lymphocytes, mast cells, neutrophils and eosinophils. The infiltrate became sparse and perivascular in the deeper dermis.
In the nasal skin lesion, edema in the superficial dermis produced small vesicles, containing atypical mononuclear cells, erythrocytes and neutrophils. Vesicles in the epiglottis, however, were intraepithelial and contained acantholytic cells in addition to the cells described in the dermal vesicles.
Lymph nodes were not involved. The infiltrating mononuclear cells were medium to large, with moderate amounts of pale eosinophilic cytoplasm. The nuclei were of various sizes and mostly oval or Ultrastructural examination showed no distinctive features in the cytoplasm of the mononuclear cells ( fig. 4) . The organelles included free ribosomes, some mitochondria and a few profiles of endoplasmic reticulum. The nuclei were large, with heterochromatin clumped along the nuclear envelope. Several nuclei had the convoluted or cerebriform shape of the mycosis cell ( fig. 4) . No junctional complexes were formed with adjoining cells, and infiltrates between the keratinocytes disrupted desmosomal attachments.
Discussion
The gross lesions of this Scottish Terrier differed from those of canine cutaneous lymphosarcoma and the canine tumors resembling mycosis fungoides in man [8, 14, 22, 26] . Instead of ulcerated plaques o r nodules occurring on the hairy skin, the lesions involved mostly footpad skin and mucous membrane, and were more vesicular in nature. The gross lesions indicated an immune-mediated disorder such as pem-phigus vulgaris, but histology and fluorescent antibody results ruled out this diagnosis.
The mononuclear cells proliferating in the epidermis of our dog had the morphology of abnormal histiocytes on light microscopy. Ultrastructurally, however, the cells did not possess the appropriate organelles. The lack of secretory granules in the cytoplasm ruled out a Merkel-cell origin for the tumor [20] . As in many cases of pagetoid reticulosis in man, the tumor cells were considered most likely to be of lymphoid origin because of their undifferentiated ultrastructural appearance [3] . Neither in our dog, nor in the reported cases of mycosis fungoides-like disease in the dog, has the lineage of the neoplastic cells been determined [14, 22, 26] . There is difficulty in reliably identifying canine T lymphocytes, partly because of nonspecificity of the erythrocyte rosetting technique in this species [ 151.
In our dog, the lymphoproliferative nature of the lesion, the presence of cells with a highly convoluted nucleus, and the tendency for intraepithelial growth of the neoplastic cells conformed to the pattern of cutaneous T-cell lymphoma in man. We feel this tumor in the dog resembled pagetoid reticulosis in man, rather than mycosis fungoides, for two reasons. Firstly, the neoplastic cell population was predominantly monomorphous; and secondly, the cells multiplied largely within the epithelium.
The reason for the epidermotropism of the neoplastic lymphocytes is not known. Long-lived recirculating T lymphocytes monitor internal epithelial surfaces [ I , 191, and it has been postulated that a subclass of recirculating lymphocytes home in on the skin epithelium in a similar fashion [23] . Persistence of antigen, perhaps associated with abnormalities of Langerhans' cells, might increase both the localization and proliferation of this lymphocyte subclass in the skin [21, 24] . Environmental agents, which could be a source of persistent antigen, have been implicated tentatively in the genesis of mycosis fungoides [12] . The distribution of the lesions in our dog also suggests a role for environmental factors. Whatever the source, the chronic stimulus could lead eventually to malignant transformation in the T-cell population. and cytologic study of fourteen cases and a critical review of the literature. Acta Derm Venereol [Suppl] (Stockh) %3-142. 1976 
